Synaptosomal glutamate transport in thioacetamide-induced hepatic encephalopathy in the rat.
Dysfunction of excitatory glutamatergic neurotransmission has been implicated in the cause of hepatic encephalopathy. Brain microdialysis studies in various animal models of portal systemic encephalopathy (PSE) and encephalopathy associated with acute liver failure, have established that an increase in extracellular glutamate occurs but the mechanisms of this are unclear. We have measured oxygen consumption, citrate synthase activity (as indices of energy state and mitochondrial content, respectively), calcium-dependent glutamate release, and high-affinity, sodium-dependent glutamate uptake by synaptosomes prepared from rats with thioacetamide-induced encephalopathy. (2 doses of thioacetamide 200 mg/kg with a 24-hour interval). Synaptosomes were prepared either by a modified P2 method (glutamate release study) or by discontinuous sucrose density gradient centrifugation (all other studies). There was no significant difference in synaptosomal oxygen consumption, citrate synthase activity, glutamate release, total synaptosomal glutamate content, or the Kd for glutamate uptake between the encephalopathy group and the controls. However, there was a marked decrease in the maximal velocity of transport (Vmax) for glutamate uptake in synaptosomes from encephalopathic rats, 2.64 versus 4.40 nmol/min/mg (P < .05). The results of this study provide evidence of impaired glutamate uptake in the rat thioacetamide model of hepatic encephalopathy, which could account for the elevated extracellular glutamate seen in the condition.